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Summary 

The health of the U.S. manufacturing sector has long been of great concern to Congress. The 
decline in manufacturing employment since the start of the 21 st century has stimulated particular 
congressional interest. The Obama Administration has undertaken a variety of related initiatives, 
and Members have introduced hundreds of bills intended to support domestic manufacturing 
activity in various ways. The proponents of such measures frequently contend that the United 
States is by various measures falling behind other countries in manufacturing, and they argue that 
this relative decline can be mitigated or reversed by government policy. 

This report is designed to inform the debate over the health of U.S. manufacturing through a 
series of charts and tables that depict the position of the United States relative to other countries 
according to various metrics. Understanding which trends in manufacturing reflect factors that 
may be unique to the United States and which are related to broader changes in technology or 
consumer preferences may be helpful in formulating policies intended to aid firms or workers 
engaged in manufacturing activity. This report does not describe or discuss specific policy 
options. 

The main findings are the following: 

• China displaced the United States as the largest manufacturing country in 2010, 
as the United States’ share of global manufacturing activity declined from 30% in 
2002 to 17.4% in 2012. 

• Manufacturing output has grown more rapidly in the United States over the past 
decade than in most European countries and Japan, although it has lagged China, 

Korea, and other countries in Asia. 

• Employment in manufacturing has fallen in most major manufacturing countries 
over the past two decades. The United States saw a disproportionately large drop 
between 2000 and 2010, but its decline in manufacturing employment since 1990 
is in line with the changes in several European countries and Japan. 

• U.S. manufacturers spend far more on research and development (R&D) than 
those in any other country, but manufacturers’ R&D spending is rising more 
rapidly in China, Korea, and Taiwan. 

• Manufacturers in all major manufacturing countries appear to be spending 
increasing amounts on R&D, relative to their value added. U.S. manufacturers 
spend approximately 11% of value added on R&D, an increase of approximately 
three percentage points since the 2000-2002 period. A very large proportion of 
U.S. manufacturers’ R&D takes place in high-technology sectors, particularly 
pharmaceutical, electronics, and aircraft manufacturing, whereas in most other 
countries a far greater proportion of manufacturers’ R&D outlays occur in 
medium-technology sectors such as motor vehicle and machinery manufacturing. 
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Introduction 

The health of the U.S. manufacturing sector has long been of great concern to Congress. The 
large decline in manufacturing employment since the start of the 21 st century has stimulated 
particular congressional interest. Members have introduced hundreds of bills intended to support 
domestic manufacturing activity in various ways. The proponents of such measures frequently 
contend that the United States is in some way falling behind other countries in manufacturing, 
and argue that this relative decline can be mitigated by government policy. 

Examining U.S. manufacturing in isolation sheds little light on the causes of changes in the 
manufacturing sector. While some of those changes may be a result of factors specific to the 
United States, others may be attributable to technological advances, shifting consumer 
preferences, or macroeconomic forces such as exchange-rate movements. This report is designed 
to inform the debate over manufacturing policy by examining changes in the manufacturing 
sector in comparative perspective. It does not describe or discuss specific policy options. 

The charts and tables on the pages that follow depict the position of the United States relative to 
other major manufacturing countries according to various metrics. Not all countries compile 
information on each subject, so it is not possible to show data for the same set of countries in each 
instance. This report draws on data from a number of sources, and has certain unavoidable 
statistical problems of which the reader should be aware. 

Despite meaningful progress in standardization, countries define “manufacturing” in different 
ways. Some associate manufacturing with factory production, while others may label a self- 
employed artisan as a manufacturing worker. Some countries have sophisticated sampling 
systems to collect data about production and employment from firms and households, whereas 
others rely heavily on estimates drawn from macroeconomic models or collect data only from a 
non-random subset of enterprises, such as those located in major cities. International comparisons 
of compensation data are especially difficult because of national differences in taxation and 
employee benefits. Complicating matters further, the organizations that compile statistics 
obtained from national governments may adjust the raw data in different ways to improve 
compatibility, such that certain figures used to prepare this report may not be identical to those 
published by national statistical services. 

Additionally, analysis of trends in manufacturing is complicated by often arbitrary distinctions 
between manufacturing and non-manufacturing activity. If, for example, a manufacturing firm 
owns the trucks that deliver its goods to customers, statisticians will count the truck drivers as 
manufacturing-sector workers, and their wages will be included in the manufacturing sector’s 
value added. If, however, the manufacturer instead contracts with a separate trucking company to 
deliver its goods, statisticians will consider the truck drivers to be transport-sector workers and 
their wages will be included in transport-sector value added, making the manufacturing sector 
appear smaller — even though there has been no change in the total amount of labor or the tasks 
performed. 

All of these factors argue for caution in the use of these data, and warn against unwarranted 
assumptions of precision. 
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How the U.S. Manufacturing Sector Ranks 

The standard measure of the size of a nation’s manufacturing sector is not manufacturers’ sales, 
but rather their value added. Value added attempts to capture the economic contribution of 
manufacturers in designing, processing, and marketing the products they sell. 

At the level of an individual firm, value added can be calculated as total sales less the total cost of 
purchased inputs, such as raw materials and electricity. The intuition behind this calculation is 
that a firm that purchases raw materials and processes them only slightly may have substantial 
sales, but its manufacturing efforts will not have transformed the materials in ways that 
significantly increase their value. Alternatively, a firm’s value added can be measured as the sum 
of its employee compensation, business taxes (less subsidies), and profits. 

The size of a country’s manufacturing sector cannot be determined simply by adding up the value 
added of its manufacturers. If a domestic manufacturer uses inputs from its plants abroad, those 
inputs contain value added by the firm, but not domestically. Calculating total value added in 
manufacturing thus requires adjustments for imported parts and components incorporated into the 
output of domestic factories, and also for domestic products that were exported and used in a 
foreign plant to make products that were subsequently imported. 1 

According to United Nations estimates, China displaced the United States as the largest 
manufacturing nation in 2010. In 2013, according to the U.N. figures, China’s value added in 
manufacturing reached $2.7 trillion, compared to $2.0 trillion for the United States. These 
estimates are calculated in U.S. dollars, and China’s rise relative to the United States is partially 
due to the fact that its currency, the yuan, strengthened 25% against the dollar between 2003 and 
20 13. 2 Japan ranked third in manufacturing value added at $917 billion in 2013 (see Figure 1). 
Germany is the only other country whose manufacturing sector is more than one-sixth the size of 
that in the United States. 3 Data from the U.S. Bureau of Economic Analysis indicate that U.S. 
manufacturing value added rose 1 . 1 % in 20 1 3 after adjustment for inflation. 



1 For more on the changing nature of value added in manufacturing, see CRS Report R41712, “Hollowing Out” in U.S. 
Manufacturing: Analysis and Issues for Congress, by Marc Levinson. 

2 Currency appreciation calculated from Federal Reserve Board, G.5 release, annual average data. 

3 United Nations National Accounts Main Aggregates Database, value added by economic activity at current prices — 
U.S. dollars, http://unstats.un.org/unsd/snaama/resQuery.asp (accessed January 6, 2014). The data used here are 
standardized and hence may differ from those reported by national statistical services. For example, the United Nations 
estimates U.S. manufacturing value added of $1,994 trillion in 2014, whereas the U.S. Bureau of Economic Analysis 
estimates $1,867 trillion (as of January 6, 2014). 
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Figure I. Leading Countries, Value Added in Manufacturing 




Source: United Nations National Accounts Main Aggregates Database, value added by economic activity, at 
current prices — U.S. dollars. 



The U.S. share of global manufacturing value added has declined over time, from 30% in the 
early 1980s to 1 7%-l 8% today (see Figure 2). Similarly, Japan’s share of global manufacturing 
value added has contracted from 21% in 1993 to around 8% now, and Germany’s has fallen from 
1 0% (in 1990, just after reunification) to 6%. It is important to note that global shares are 
measured in U.S. dollars, so each country’s share in a given year is greatly affected by the 
strength of its currency against the dollar. 

The declining shares of the wealthy economies are a consequence of the very rapid increase in 
manufacturing activity in emerging economies, notably China, and do not necessarily indicate 
absolute declines in manufacturing value added. Manufacturing value added in the United States, 
as measured by the Bureau of Economic Analysis in inflation-adjusted 2009 dollars, rose 40% 
from 1997 to 2014, although not until the second quarter of 2014 did manufacturing activity 
exceed the level at the onset of the most recent recession in 2007. 4 



4 Bureau of Economic Analysis, real value added by industry, seasonally adjusted at annual rates through Q3.2014, as 
released on January 22, 2015. 
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Figure 2. Selected Countries’ Shares of Manufacturing Value Added 

Calculated in current U.S. dollars 




United States China Japan «Germany 



Source: United Nations National Accounts Main Aggregates Database, value added by economic activity, at 
current prices — U.S. dollars. 

Manufacturing value added amounted to 12.1% of total U.S. gross domestic product (GDP) in 
2013, according to United Nations calculations. Manufacturing is more significant in the United 
States, relative to the size of the economy, than in the United Kingdom, France, and Canada, but 
much less important than in Japan, Germany, Indonesia, Korea, and China (see Figure 3). 

Chinese manufacturing value added accounted for 29.9% of its economy’s total output in 2013, 
according to the U.N. The manufacturing share in China has declined in recent years, while the 
share in the United States has remained relatively stable. 

In this respect, it is important to note that a high ratio of manufacturing value added to GDP is not 
necessarily a sign of economic vibrancy. To the contrary, a high ratio may indicate that various 
policies or practices, such as labor regulations, credit subsidies, or protection from imports, are 
standing in the way of a reallocation of capital and labor from manufacturing to other sectors in 
which they might contribute more to economic growth. 
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Figure 3. Share of Manufacturing in National Economies 

Manufacturing value added as percentage of Gross Domestic Product, 201 3 



30% 




Source: United Nations National Accounts Main Aggregates Database, value added by economic activity and 
Gross Domestic Product, at current prices — national currency. 

Despite its relatively low ra nk in manufacturing as a share of GDP, the United States appears to 
have outperformed most other wealthy countries in the growth of manufacturing value added in 
recent years. U.S. value added in manufacturing, adjusted for inflation, rose 5% between 2005 
and 2013, according to U.N. data. Japan had 1 1% growth in manufacturing value added during 
that period, while the United Kingdom, Italy, and Canada saw declines in value added. China and 
Korea had much faster growth in manufacturing value added than the United States over the same 
period, after adjusting for inflation (see Figure 4). These data are expressed in terms of each 
country’s currency, adjusted for its domestic inflation, so exchange-rate changes play no role. 5 



5 United Nations National Accounts Main Aggregates Database, Value Added by Economic Activity at constant 2005 
prices, national currency, http://unstats.un.org/unsd/snaama/selbasicFast.asp. 
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Figure 4. Change in Value Added in Manufacturing, 2005-2013 

Adjusted for inflation in each respective country 




Source: http://unstats.un.org/unsd/snaama/selbasicFast.asp. 

Data from the Organisation for Economic Co-operation and Development (OECD), a group of 34 
nations, most with relatively high per-capita incomes, show that domestic value added accounts 
for a comparatively high proportion of the value of U.S. manufactured exports. In other words, 
U.S. manufacturers use a low proportion of imported inputs and a high proportion of domestically 
produced inputs, compared to manufacturers in other countries. For example, nearly 80% of the 
value of U.S. exports of transport equipment in 2009 was added in the United States, while most 
other countries’ exports of such equipment contained far less domestic value added (see Figure 
5). With respect to exports of electrical and optical equipment, the share of value added 
domestically is far greater for the United States (89%) than for Japan (82%), Germany (75%), 
China (58%), or Korea (53%), according to the OECD. 6 



6 Calculated from OECD-WTO Trade in Value Added database. Value Added embodied in Gross Exports by Source, 
http://stats.oecd.org/Index.aspx?DataSetCode=TIVA_OECD_WTO# (accessed March 11, 2015). 
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Figure 5. Domestic Value in Exports of 
Transport Equipment 

2009 



Figure 6. Domestic Value in Exports of 
Electrical and Optical Equipment 

2009 




Source: OECD-WTO Trade in Value Added, Value Source: OECD-WTO Trade in Value Added, Value 

Added in Gross Exports by Source. Added in Gross Exports by Source. 



The United States has performed well in manufacturing, compared to other high-income 
economies, when viewed over a longer time period. From 1990 through 2013, the only high- 
income countries with faster growth in manufacturing value added were a handful of smaller 
economies including Finland, Israel, and Sweden, as well as Korea. 

Additionally, data on inflows of foreign investment suggest that the United States has been an 
attractive manufacturing location relative to other high-income countries in recent years. 7 Over 
the 2007-2012 period, 39% of foreign direct investment coming into the United States went into 
the manufacturing sector, a far higher percentage than in any other large, wealthy economy. 8 
Comparative data are not available regarding the extent to which that foreign investment financed 
construction of new manufacturing facilities as opposed to acquisition of existing facilities. 

Data permitting international comparisons of capital investment in manufacturing are available 
for only a few countries. These indicate that gross investment in fixed manufacturing capital, such 
as factories and equipment, is significantly lower than in Germany and Israel, but higher than in 
other advanced economies such as Spain and the Netherlands (see Figure 7). Gross fixed capital 
formation in general is comparatively low in the United States, 9 but the United States also devotes 
a smaller proportion of fixed capital investment to the manufacturing sector than most of the 
other countries for which recent data are available. 10 



7 For analysis of the role of international differences in corporate taxation in location decisions, see CRS Report 
R42927, An Analysis of Where American Companies Report Profits: Indications of Profit Shifting, by Mark P. 
Keightley, and CRS Report R41743, International Corporate Tax Rate Comparisons and Policy Implications, by Jane 
G. Gravel le. 

8 OECD International Direct Investment Statistics, “Foreign direct investment: flows by industry,” http://www.oecd- 
ilibrary.org/fmance-and-investment/data/oecd-intemational-direct-investment-statistics_idi-data-en. 

9 http://stats.oecd.org, “National Accounts at a Glance: 6. Capital,” indicator K1S: Consumption of fixed capital, 
percentage of GDP. 

10 Some 10% of U.S. fixed-capital formation in 2009 occurred in the manufacturing sector, compared to 8.7% in 
France. The highest proportion among the countries for which data are available was 25.4% in Korea. See OECD, 
National Accounts Statistics, “Detailed National Accounts: Capital formation by activity,” http://www.oecd- 
ilibrary.org/economics/data/detailed-national-accounts/capital-formation-by-activity_data-00008-en?isPartOf=/content/ 
(continued...) 
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